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(54) FORMATION OF CANTILEVER HAVING PROBE 

(57)Abstract: 

PURPOSE: To keep resonance frequency high and to 
enhance production yield by forming a probe pattern on 
an, SOT substrate at a predetermined position and 
forming a catilever pattern as a silicon oxide film and 
removing the Si membrane of a non-oxidized part. 
CONSTITUTION: An Si substrate 1 and an SOI 
substrate consisting of an insulating layer 2 composed of 
a silicon oxide film and an Si membrane 6 are used and, 
at first, a mask layer 1 1 is formed on the membrane 6 
and, thereafter, a conical body 12 becoming a probe 
pattern is formed and further formed into a sacrifice layer 
pattern 7 by a semiconductor photolighography process. 
This pattern 7 is oxidized to form an oxide film 8 
becoming a cantilever 3 and a taking-out electrode 5 is 
formed thereon by an electron beam vapor deposition method. Next, an oxide film 8 is 
patterned to form a cantilever pattern 3a and the pattern 7 is subjected to plasma etching to 
form a gap 9. The cavitation of a probe realizes low mass and resonance frequency can be 
enhanced and the yield at the time of the removal of a sacrifice layer can be enhanced. 
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1 

#/£3nRR^±£*Rft*6R*S l*R#*#j£3 

nt^soiiso^ ^a<it>TiBo (a) ^ 
cos i*R&»*i-*, R#s#i-*#>^wt-c!>* 

>?ww^->fcwrifrsxg 

(b) BfSottBK»»^^->6»jESt-*3» 10 

[»#ai2] (b) xs©rk (a) xe^fr^a* 

R 1 IB«<D^^o 

[SISR3S3] (a) XgCD^ic (b) Xg^fr^W* 
* 1 IB«o*fc 

[»*B4] (b) lift #>^WW^->± 

[»#B5] *>?Wt-^^->»j8ffc(c, RA* 
->±fc*«#«Rft*Rb, a? 

fc/t^-->4fTSXa*ff5R*JHlS:^U4<DViT 
n* 1 JBtcERcWft. 
[R*B6] S ii*RR££, ^XTXy^>ytc 

•fc o t ff 5 r#h i & ^ u s cd ^rn^ i « \zmm<Djj 

[R*R8] SOlS«ft Sl*Rfch?>y** 

[R*a 9 ] soi ssft RfcR wr*s-© s 

i ^xAtlrOS 1 £xA£Jn&LTft£U ^0 2 
tJ©i>xA<0Vi1*ft^— *&»Rfl:LT#6nfc , b<!!)T 

&*W#JB 1 ttVi b 8 © vvf 1 «££*©#& 
[?gi§/3©P*Hfctft3/i] 

[0 0 0 1] 

«ftffl^Tf^RT5*>^Wt-, tflCSTM (Scanni 
ng Tunneling Microscope) , AFM (Atomic Tunnelin 40 
g Microscope) ^£^^U^3-yyXTAtlT 

m ^ *»Rfca*wiBfcSMr *#-r * * >^ w*-©asr 

[0 0 0 2] 

¥*fMKR[BlK««&ffi (*W#7*h>jyy77 



!^IB¥7-3 3 3 2 3 2 

2 

hfc#tf*»*ftfc&D* #:>*»tfcJ:D«*©«R 
9xA&fflVi«z:tfr±D, R?li[B&ft/hftR«RR 

[0 0 0 3] HftS©#Rfc<kD, STM, AFM&£ 

©h>*JK«, 7r>-r)i/- 7-;vxA, ft 

#»*©*>? W1-©RW#&;Stt, R*&R3&Wr 
tonr^S. ^©l^fibT, U. T. Duerig&KiDR 
**n&Etazy McfcW-fcA^Wt- ("Direct 
access storage unit using tunneling current techni 
ques", U.S. Patent Number 4,831,614) 

[0 0 0 4] ^©iS&a^Wt-tt, «*«K. E. 
Petersen!;: "Dynamic Micromechanics Silicon:Tech 
niques and Devices" (IEEE Trans. El. Dev., Vol. ED 
25, No. 10, 1978, ppl241-1250) fciB«©3riSfc«fcoT 
ftmZtlZ. *©^R*j*tt, S i*tE±JC5/U3>R 
ftRt«R*6&-&*>9 1 Wt-A^->*»jfiU 7 

JV* U TfciSiS fc ct a S*ttx v 9- > 9 \z cfc 0 * >^ wi 
-A*->©T«£RST*. *©««■«■*©# 

tgT&5 (W. D. Pohl, "Distance-controlled tunnel i 
ng transducer", U.S. Patent Number 5,043,577) e 
[0 0 0 5] Z.<DJz51*mHt£% \Z9$& 

tUiSft (image tracking speed) £±tf£ ££ftC#3 

[0 0 0 6] -tofcaftfcii, wt-©A 

^Wt-ST^jU^rXft&ttiltRRcoilR, 

v u n >RRflsR % v U 3 >SEfcR, ¥RAS i ^Ic^ 

[0 0 0 7] 

PX3-^yXTAC^^Tft A*£R***D _ktf 

RUTSR^fctt, A*«ft*Ttf*£fcfcJ;DRH« 

&£±tf ^ £ i^T?*, Sfctt^Htfm, 831, 614-^9! 

a, fot, A*3£R©R)ett0. 0 1-100N/m 
[0 0 0 8] ffiot, TO<t^>^W\-OSI$ 

mtZ> Z. t TRffl«**±«RfllRRftl«±S*a*R 
[0 0 0 9] Rtftt^^UA 
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T^:b3tl<£> (K. E. Petersen, IEEE Trans. El. De * 

f i= (3E 1/ (M+O. 2 3m) ) 
St. E Ite#>^I/A-CD^ffl2;**-*>K Mt4 

[ooii]it(i)±D. *«w«a««-©Mfc 

um& &m&jg£it&*&±Ta®<hft5 < > 
[ooi2] *©.t5fc*tt*Rfcr*>^w*-©# io 

]6£;#&<hLT, T. R. Albrecht£> (Method of forming 
microfabricated cantilever stylus with integrated 
pyramidal tip", U.S. Patent Number 5,221,415) Ick 

[0 0 13] La>Lft**S, -O^H^fr^, 221, 415*1 

■«SS£*IflBft>' U =t >£fl;R* v-U n >&fl:R^©1* 

wcRgsns. 

[0 0 14] £fc, HHi»«-Rf(Z>»^aK^ 3 o 01CK 

ottiS/H l/y^X#^X ; iSfl£#7740.Corniog& 
V^^^T^ftK 

[0 0 15] ase, IIffiffi£tcT#7X<b*SteTO 30 
5 0 0 AKTfcifll*. ¥ftftatR¥BfBI±*«*T**6 

w+itfftsftv*. 

[0 0 16] 3 ^iC, *«tt*>^Wt-£*riSLfc» 
ftK 

[0 0 17] ^H#ff4,831,614^MiBi#tC|E*C0*S 40 
V#574 ^n-feXK±D»flt4n«» h9>^X^*W 

-rs s i sffi^n s i aisffi±«c»ftiR, Rrntts 
r. a i eimc yi-zv^-vg >Rft a 

*<hft£„ fi£oT, 210*H»ff4,831,614^M«I«^ 



v., Vol. ED25, No. 10, 1978, p.l247#8g) . 
[0 0 10] 
[ftl] 

0 6 /2/?r • • • (I) 

[0 0 18] JHff*WiaO*±tfMEflc4WT5 
*K©R0, aSWcA^^Wt-SJBjSL&iltR^K 
Oft »«-*S6fc*<-rSi&»*** 

[0019] n«#©JR«-*^>yxf->fc± 

£±0£ o «#ftilt<'r-BK#K 3C (I) o&sj^* 

WiftT-rs^ttft*. *©fc** *»fcic<fcDh^ 
>yx^RW»©js»Ka**»fcje«tfto. «wa 

[0 0 2 0] *fc. *HWffF4, 831, 614^WR#"Ctt, 

Sxy hX-/^>^tC<t^>S*ttX^^>^S^^ 

ltr«»^t««T?*SJ:5Kft^ U*U ^xyhxy 
y>^li*>?WX-©J;5a»R«J6#»4»RK» 
Oft* (sticking) fit*H0©ffiTfcffl<. 
[0 0 2 1] c©J:5ftWBjiSfc«»T» *BWtt, 
(1) W*ttAMttft«A<fi^ (2) S iSfiLL 
lc»«Ufch7>^X^*©«»0»i:*a[flS^WjB 
ft, (3) 4I$f 0 (OS«V«^f t§^3 >f 1//^- 

[0 0 2 2] 

*58Wti, S i*(IBa^6*a^xA±fcK<kR 
^»j*Sn«E«ftR±fc*ISa«»6**S lffRftWA 

^tlt^SOlS^fflK 4>ft<£%T!2tf> (a) 

*«fc« (b) coxg^froT, *fcRflssnrvift^« 

i»RS»*T*»»SWTS*>?W1-<0» 
[0 0 2 3] (a) SiIifi^fiftlTy'Ja>K 

(b) Bfs©firttfc««-/ , «^->*»rirrsxa 

**Wtt, SOiafetEt:*Jt5S i|»Rt«ttJitU 
HI|OJiW«±oStaic, S itfR®ttttMJ**£J: 

/1-ttS i *R<tf 5^iJC«fcD»JS$nfc>'U3>R 
fcR<kDft*&ftfcfitBflrc*9, QM^iS<r#, X 

R»J*«Bfc:£&SKJ6rt (intrinsic stress) #4>ft 
<*>5 1 WA-©SD^ift^ , b©a:ft^o 
[0 0 2 4] SO I*KKk SIOS iJ)MgAft>&&« 
2xA±K»fcRS#LT»£Lfc»2©S i«3BB4> 
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[0 0 2 5] S»^J;^>fI/A^£Mt5Ig 

s i»Ko-«ftmacL&*fc, siwtiM 

*>^Wt-/^->ft»j5fiU awSJBJSf*, SBfl* 
tt, ^>?WW^->±icxtf>h (Spindt) Sfc 
±0a*S*lfc^rtt (C. A. Spindt et al, "Physical 
properties of thin film field emission cathode wit 
h molybdenum cones", J. Appl. Phys,, 47. 1976, pp5 
248-5263) £fflV>Tf£fiT3o Ctltt* >?W1-/1^ 

[0 0 2 6] ffl0«#ft#lS+*#&£LTtt. S i $ 

(KOH) , *Bft'5rh5^9 t ;W7> ; E-^A**}K 
(TMAH) ftt*07JWJ*»W:J:oTX^f>y 

U Rir*j*©A*-->fts U(Mfc»riW*. 

* >^ Wl-©A*->ft|saii* fc»ifrr* £ tablet 

[0 0 2 7] ««H;:<kD h>*;V««ftttffl"r«»'&Jr 
tt* ^J>fl/A^J:l;9Sf(:»I«SU A*-x> 

fr&gt 9—> ft 5 . 

[0 0 2 8] Si «BftBST*Xgtt, ±EXgl:«t 
0 j$ L fc&frfc J: tf# >^ Wt-T«©IWt ■ 4: it Z> 

Sxy hXv9 i >yic<fcS«ttJi»*0IBfcWj8i:a* 
BOA'S (sticking) ft@»T*21t*«-C*S. 

[0 0 2 9] Rj6tt#XiLT»* CF 4 , SFe, NF 
3, CCh, CC li Fz/i^^^fflWy^Xvx 



(4) ^18^7-3 3 3 2 3 2 

tS i t<DXy?>tfM$imm<, SfcXy^>jf« 

[0 0 3 0] tft^ soiifii:6Jrtsi#Rt 
ittitu s i meftftisfcMUi 

70 [0 0 3 1] Sfc, *>fWHJS i ftBMfrf*;:*: 

-fctfc^T»R»J58a8fc:*D-&KJiB* (intrinsic st 
ress) #4>&<, *>fWt- D#KB;&tr>'b©i 

[0 0 3 2] SSIC, *>fkt-(JSOIlfiOSl 
20 [0 0 3 3] BLh<0<fc3fc, *«WO^tt-CI4, S i* 

[0 0 3 4] IE-3T, ffi»ft^LT*>?Wt-ftS i 

[0 0 3 5] £e>tC, S l*glft«ttRiL,T«K * 

tl£^7XTXyf>?f;J;oTi^:i:T, 

[0 0 3 6] 

^ [0037] (&k« DHi tt*5BW©R#ft*T* 

[0 0 3 8] H2K*^T, lttSlSfi, 2I4S1* 
IR ft »ft L T»fi!i b It -> U 3 >Rft R* 6 ft 5 JfiiM , 

tBbSffiT^^o lfiSIB2«SOlSfiti!>t(tttlB^&J$ 
0, A>fWHtSOIiSoS i»«ft»RftUT 

50 «t«iB12i:OW^*'&»Htt&<. -ft:fl;3n&R 
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[0 0 3 9] Hlftffl^T, B2fc^T#>9 t Wt-© 
»J5K*JlftlR9iT« (Hl©*n«H2fl!)A-A*rHlC 

[0 0 4 0] ZOfc^Wt-^XSte^SSO I 

££iC/S i]MI6J:DA« (HI (A) ) . 
[0 0 4 1] £<Z)SOIgffi<Z)S IWReJtlCfKftHBfifi 

-rztzzxDs ion«#ft»jESbfc (01 (b> 

(C) ) . S i P]Rft:0>7gj£tt, 0. Wolter£ ("Microm 
achined Silicon sensors for scanning force microsc 
opy'\ J. Vac. Sci. Technol. B, Vol. 9, 1991, ppl35 
4-1357) l~E«£ftTV>*S ijfcSrt*«#*j^ffifc 

mcxn^Tc. cn\$. (ioo) ffiosiiS6±i: 

<SJECVD& (LPCVD) £fc^TvUn>£YfcR 

/^->^i£U Hi (B) fc^Tv'Un^a-fbR*^ 

JSSTX^H 1 1 *»fi6Lfc», 3 0%KOH*MI: 
«tf3Hl (C) ©«fl-^->ttt*n«{*:l 2ft»jsJE 

[0 0 4 2] #cfc, n«fl:*»flEU?tS i»R£¥»tt 

ttH/V->7SW/*Ufc (HI (D) ) . 
[0 0 4 3] Kfl^T, K*£fcttK?|S • *if§fc 

wait (hi (e) ) . nn\z&t), m 
flat 8 me^ii 2 ^asKLfcKt LT»*an&. 
[0044] 2:©BflaR8±fc*a**tt©-aT»-& 

TCrSOnmtPtlOOnm^SU 7#HJV 
*B&Ltc (HI (F) ) . 

[0 0 4 5] -t<D«, Kflai8£7*MJ7^7^7 p 
a&M&L (01 (G) ) , &^TSF 6 #X£fflUX: 

7 s H7<xyf >jf L,ta«9 (hi 

(H) ) o 

[0 0 4 6] U±<DXS\Z&-oT, H2©5/U3>Hft 

[0047] jKoA^wt-^juittiiMt, m<m± 
[0048] £&, ***«te*viTtt, aflssna*^ 



[0 0 4 9] (HS6fl|2) H3, 4*<fc»5tt, -£coJH 

©*J£aR1*xSHT?** a 

[0 0 5 0] H6tt*©xaiC±oTfP«b&»#S# 

[0 0 5 1] H6IC*3^T, 2 1ttSl»R, 2 2 ttS 
O I SfilcSfrtSttiJM. 2 3 ttS i i¥R£»ftL®j& 

fcJ=oT«*$nfc*a*ffl^TfP«U&l!B«-, 2 5(5 

>^mm^m^iti'rmomvmm, 3 0B(W2 4t 



[0 0 5 2] S 1SS2 1 £BIr««3 0 <Z>mt;:jKlHI 
20 H4 lfciO«E*HllwrsCifc±0, *>^wt- 

$ (H4^<tr;5ICH^) . 

[0 0 5 3] &T> MOS h?>i?X?(DMtfc l 7n±:X 
^^T, H3, 4*«fctf5&ffl^T, 
>^IW\*-0^j£0J£^-r. ft*, H3, 4&&Zf5tp 
£>&H ( (A) - (N) ) Mu H6 0B-B»?Bffct3^ 

[0 0 5 4] SOlSStUTtt, Hfl:#X 

*B&g2 2£*T*S iS*2 li2 1 a£K{fc#X# 

tzb<D*m\,*?t (H3 (A) ) . CCDS, n-MOS£ 

2 Commits 0 0 nmtLL 

[0 0 5 5] £0±5fcUT*SttfcSOlMR©S i 
»£2 1 a*H©±M*6W»U »W2/*m©S 1* 
■ 2 6S*riGb& (H3 (B) ) . 
[0 0 5 6]*tC, S iJWfc7*HJ7d^7'f:/P 
« irx$ffl^T/^-x>^b, H3 (C) tc^T«tt® 

[0 0 5 7] *fc, -t©«tta/t^->s«-r5*«£ 

•fctfXSffl^TBYfcUT, Rfl:R2 8ft»jaU& (H 
3 (D) ) 0 «ftjB^^->±TO»ft|RO!>ff^4 0. 

S I Sfi 2 1 ±©Hflaitt, BftK: J: 0 jpa 

Umtft^ M0STO7-f-*FBft«4 2tbT 

[0 0 5 8] n-MOSSS i*«2 l±t»dE 

5» fftfeS, H3 (E) t^^Lfccfc^iC, 7^-^ 
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9 

U y-bSffi3 2£&££iggr>'Jri>£LPCVD 
\ZTMf&U n$-~>VhT^4 (F) O&oUmfc 

[0 0 5 9] &lC, y-hK^K3 l*3<ktfy-Miffi 

3 2t-U>^-f *>iiAL> i^^CT&iffiSbT, V 

-xi5j;^K^^>i:^^a;a^3 3zw&Lrz m 

4 (G) ) , 

[0 0 6 0] Jfcfc, PSG (U>#7Xjf) £l/zmj& 

3 5£^/£b£o *irVtj, V-Xfcitf KI/"f >«ffi^ 
CDge&*«£fc£AlSffi3 4£^cU m-ZV^v^C 
-'>3>R36tft5a-SlN (1m m) £04 

(h) (CTTTcfc^tcs iH 4 i:NHi©a^i:J;0^ 

yX^CVD\ZX»&LX. n-MOS£#fc«> 7*- 

;u f mitm *is*bit n - m o s ©juwaiR 

[0 0 6 1] S«2 8§/^-r>^lT* 

>fWW^->2 3aSiB«l/ (H4 (I) ) , «[ 

Cr (5 0nm) tAu (lOOnm) &JSRU 7* 
HJ V^57^:/n1rX}CT/^-x>^bT®9ffib 
*tt 2 5 fccfctfBfbttffi 3 0 bfc (04 

(J) ) 0 

[0 0 6 2] Xlf>h6(C±0**3nfc*ife*' 
ffl^T«#2 4£mDffib*&2 5±KJ&J5fcbfc, > 

[0 0 6 3] 04 (J) T^Uta«±JCk^Xh*3 

7>TX3 9*MU l^Xtffl^ft^XVJy? 1 
>^iCi;»9^'J7^X3 9T«£Xy5 1 >^bfe (05 
(K) ) o « : Ftf-A*»ttfc±DAuJ:Dric««»« 
SJR4 0££RU 3 jLtm©KSO«ft-2 4€:»|E8b 

(as (D ) , \spxy*m%ttz>^mm\\zxv7 

bXy-fZCtlZ^DfelkLtc (05 (M) ) o 

«L SFeKcfcOS i#Sfc*4SttJi/^-->2 7*F 

[0 0 6 4] H±©xa^±D, 06^b&m«wt;iHi 

* ^ Wt-fc*5UTtt. #B»tW, 831, 614*M3 ±tf 
5, 043, 577#WR»KB«0*RHfcJ«t LT, mirO 
Kafttt<T-&rt**T#ft (S iKSffifcWrtb*:* 
>^W\-<i:Jt«bT> «#0*3*tt3/zmft<-r* 

[0 0 6 5] *HtHM,831,614#WJB»teE«0^>f 




(6) !^IB¥7-3 3 3 2 3 2 

10 

-Tftto*. *«B07*-;VFRflflM2*ffi*vr 

TftsRbfca^WI-fc^vr (*>?W1-lftttt 
H-> * S l*SffiA^6<oa»jt*ttB*H-Jrb&« 

[0 0 6 6] «#jWfcV>*>?W1-0#fi 
H»**ftl:5 0kHzT?*0, 8&f£^tfc££, tt 
#©ffi*©i"f:/ (8MWS6/im) *tl5kHzT* 

ofc<otc*fbT, ^wt- mum 

10 £3 Mm) TO34kHztSD, 

?W-kit*X&amtt1fito2 9iek±.titQ* ^b 

UA + -£ffl^TfpsbfeSTM^D-^i, *taaa*t 
[0067] ^mw&fjy^i/n-wvvzos i «m 

Rfc**;i£lC<fc0fP»bfc::£^&, Qffl^iS<> M 

T8R»]fc»afc*i;s*Jt;* (intrinsic stress) *« 

# [0 0 6 8] *«WG5»dE^rftfcJ;oT«lSSn 
fcJW«*T**>?Wt--tt, Sifflg±K»«b& 

"CWU n-MOS h^>vX^O^XgtC^V>T^ 
KWbfc**, /1^sl^-7h^>^X*£*trB i -CM 

(t**BH6T*-5. B i -CMOS^Mt§i^l:it 
«aH*cfct/XK^=lr5/^;^£»jacbfcS 

$ 0 B 1 -CMOSKT«»»(BB*»J5ji'f*xa*B 
30 Wli, n-MOS^^*r^xa^i{ffi«<07 P DirX 

[0 0 6 9] 

H±«Mb&J;5fc, *«W©*j*(C«fc 
0> (1) £[&£:frbT, *>fWVSS 1 

tt»£K<«t> (2) SOlSlBfcffl^S 

*a@»to*«ft**flijiEtao, (3) 

0^%<> (4) RfcRfl?jftft<Z> S iSi^^XTX 

<oi« *«rxaBnr»s. 
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